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2functions and cut o the derived innite equations system; (e) and on the last step we will oer this eld distribution
as quantum excitation in the non-abelian vacuum. Evidently that quantum excitations can have an arbitrary eld
distribution inside itself but the distributions obeying the Yang-Mills equations are more probable.
II. EQUATIONS
Now we would like to present equations describing quantum excitations in the vacuum of SU(2) non-abelian gauge
eld. Every such excitation can have an inner structure, i.e. they can be solutions of some dierential equations. In
fact here we suppose that (according to Heisenberg) these equations for averaged quantum eld approximately can be
presented as classical Yang-Mills equations with quantum corrections coming from equations for the Green's functions






































At rst I would like to describe what we can expect from our next calculations. In the Ref. [5] it was shown that the






























where x = r=r
0




;  > 1 and 
0
are some constants and functions f(r) and g(r) are
the classical solutions of corresponding Yang-Mills equations. We see that the frequency of the space oscillations of




should obey the Heisenberg's uncertainty relation
4S  4F
2
4t4V  ~ (8)
where 4S and 4F is uncertainties of the action S and the non-abelian eld F
a

respectively; 4V = 4z4r4l





+ 2x4x  x
2











It means that inside of the small volume 4V (which is on the distance r  2r
2
0
=4r from the origin) the eld




















i.e. there is ~r
0
where 4F  F . The consequence of this is that the quantization of strongly oscillating elds should
smooth these uctuations. But it is not all : the functions f(r) and g(r) are connected with the Yang-Mills equations.
In Ref. [2] it is shown that in the consequence of the eld equations the bad asymptotical behavior of these functions
f(r) and g(r) will be changed. In this paper we will try to describe this process more exactly.
3Following to Heisenberg we replace classical functions f(r) and g(r) by quantum operators
^


























Let jQi is a quantum state which describes (in some approximation) the spherically symmetric distribution of quantized








(r)jQi and so on. For



































i and so on up
to innity. Now we would like to cut o this innite process.
III. CUTTING OFF
Let us to introduce a new function '(r) which will describe the inuence of the Green's functions of higher orders




















on the left-hand and right-hand sides of this





























































here we suppose that
^
f (r)g^(r) = g^(r)
^
f (r). It is interesting to emphasize here the absence of the Æ  function.
Heisenberg wrote in this occasion [4] : \The states of Hilbert space II change the commutator in such a manner that
the Æ  and Æ
0
  functions on the light-cone disappear, and that actually the wave function  and  
+
anti-commute
everywhere on the subspace t = const. " It is necessary to note that such calculations are like to Heisenberg's



































































From Eq. (17) we see that
hf(r)i'
2
















































































































































and uctuations of the eld f is very small) we have the































































































are some constants. Thus we can say that Eq's (40)-(42) describe the quantized spherically
symmetric congurations of the SU(2) gauge eld with taking into account the higher order of Green's functions.
Another words the function ' is the result of the non-linearity of non-abelian eld. It allows us to do the cautious
assumption that the Higgs scalar eld in SU(2) and SU(3) gauge theories is the consequence of the quantization of
the non-linear elds.
Our interpretation of the solution (40)-(42) is the following : it describes the spherically symmetric excitation
in the non-abelian vacuum.
IV. HIGGS POTENTIAL







































































Of coarse, for the denition of  we should have another equation from the innite set of equations for the Green's
functions. Such chain of dierential equations have need for break. Evidently the next equation for the function 
will be dierential equation. In order to avoid this dierential equation we should introduce some algebraic relation
between new function  and old functions f; g; '. For this algebraic relation we suppose that this addition should not
destroy the monopole-like behavior of the initial solution (without (r)). It means that hf
2
















where  is some constant and '(r)! '
1
















































That completely coincides with the dyon equations. From equation (43) we see that the function  is the next quantum
correction for our equations, i.e. it is the correction  to the correction '. It is necessary to note that Eq. (49) is
similar to the Ginzburg-Landau equation in the superconductivity theory. In both theories they are pure quantum
equations connected with the non-linearity of initial classical equations and are the consequence of the Heisenberg
quantization method applied for the non-abelian gauge theory and for the quantum solid theory [8].
V. DISCUSSION AND CONCLUSIONS








us to present such interpretation of the Higgs eld : (a) it describes quantum corrections to the classical equations;
(b) unstable vacuum ' = 0 describes classical singular solutions; (c) stable vacuum '
1
describes stable state of
Yang-Mills eld in the quantum region. It means that the Higgs eld describes the transition from unstable
classical state to the quantum steady-state . It is possible that our interpretation of the function ' as an analog
of the Higgs scalar eld is correct in the general case.
Finally we can conclude
1. Among quantum excitations (which are indicated by Abelian Projection) in the non-abelian vacuum there are





s where M  10
9
eV is the monopole mass.
2. They are the spherically symmetric congurations of the quantized eld which can be obtained from quantum
Yang-Mills equations.
3. Quantum corrections of the classical Yang-Mills equations in the rst approximation is connected with the Higgs
scalar eld. It is interesting to note that if it is true then the Higgs mechanism for electro-weak interactions and
connement in color chromodynamics have one origin : they are quantum corrections in the consequence of the
non-linearity of the initial classical Yang-Mills equations.
In Ref. [5] is shown that SU(3) gauge eld theory has very similar classical equations for the spherically symmetric
eld conguration. It allows us to suppose that in the SU(3) chromodynamics quantum excitations also are the
consequence of quantized SU(3) Yang-Mills theory.
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